Objective: To examine the reliability of the SF-36 general health questionnaire when used to evaluate the health status of critically ill patients before admission to intensive care and to measure their health-related quality of life prior to admission and its relation to severity of illness and length of stay in the intensive care unit.
INTRODUCTION
The conduct of intensive care medicine is often complex and requires the expenditure of substantial technological and financial resources. Generally, the more severe the patient's illness is, the greater the financial cost and length of stay in the intensive care unit (ICU) are, and the greater the requirement for equipment used for diagnosis and treatment. Despite these endeavors the outcome is not always the one hoped for, which explains why cost-effectiveness studies are being undertaken. (1) (2) (3) In this context, different aspects of outcome need to be evaluated, such as ethical and economic considerations along with quality of life (QOL).
Studies examining QOL are important because they can help professionals make decisions, identify and define priorities related to the patient's problems, compare diseases and evaluate the effectiveness of treatments. For patients and their families, the information gained from QOL studies helps them to choose the most appropriate treatment. (4, 5) The concept of QOL is multidimensional and quite broad, consisting of several aspects of life. When the term is used in reference to health care the expression adopted is health-related quality of life (HRQOL), which refers to the level of wellbeing and satisfaction in an individual's life and how, from the patient's perspective, it is affected by disease, accidents and treatments. (6) Most studies analyze the patient's condition after discharge from the ICU; (7) (8) (9) (10) (11) few have evaluated HRQOL before admission. Studies that evaluate the QOL or HRQOL of the patient before admission can yield information that will improve healthcare providers' understanding of the profile of their patient population, assist decision making about specific actions and guide health organizations' policymaking. (4, 12) Studies on QOL or HRQOL in critically ill patients in Brazil are still scarce, and there has not been any research regarding previous QOL/HRQOL with intensive care outcomes (severity, length of stay, discharge or death in the ICU and hospital).
The aims of this study were to evaluate the reliability of the Short Form Health Survey (SF-36) questionnaire for general health and well-being when applied to critically ill patients and to measure their pre-admission HRQOL and its relation to the severity of illness and length of stay in the ICU.
METHODS
Approval for this prospective study was obtained from the Research Ethics Committee at the Universidade Federal de São Paulo (UNIFESP), São Paulo (SP), Brazil (CEP nº 0828/04). Data were obtained from adult medical and surgical patients in the four ICUs of São Paulo Hospital: a respiratory ICU (six beds); an anesthesiology ICU (16 beds); a cardiology ICU (eight beds) and a general ICU (seven beds).
The inclusion criteria were alert and orientated patients 18 years of age or older, who resided in the ICU for more than 24 hours with the ability to communicate and provided written informed consent to participate. Patients were excluded if they were intubated or underwent a tracheotomy, unconscious or sedated, unable to understand Portuguese or declined to participate in the study.
One of the researchers interviewed all patients who complied with the inclusion criteria within the first 72 hours of admission. No attempt was made to influence or bias the patient's responses to the questionnaire.
Demographic and clinical data were collected on all eligible patients. This included: age; gender; length of ICU stay; origin; admission diagnoses; severity of illness by Acute Physiology, Age and Chronic Health Evaluation II (APACHE II) score and whether the patient was discharged from the ICU or died.
The validated Portuguese translation of the original SF-36 was used to measure HRQOL. (13) This instrument contains 36 questions that evaluate eight multi-item domains or dimensions, all related to health: physical functioning; role-physical; bodily pain; social functioning; general health; vitality; role-emotional and mental health. Answers to the 36 items were transformed and weighted according to earlier recommendations, and subsequent scoring was performed according to predefined guidelines. Scores for each domain range from zero (worst possible health state) to 100 (best possible health state). The dimensions can be classified in two sub-groups: physical health and mental health. (14) Given that general health status differs over time (the recall period), the original version of the SF-36 questionnaire used four weeks as the optimum recall period for QOL measurement. (14) To concur with this, we asked the participants to recall their experiences and feelings in the previous four weeks when answering the questions, which was considered adequate to reflect the basal state of health and HRQOL before ICU admission.
Descriptive statistics and frequencies were calculated when indicated. Cronbach's alpha coefficient was calculated to evaluate the internal reliability of the component questions of each of the eight dimensions in this sample. A Cronbach's alpha coefficient ≥0.7 was considered to demonstrate acceptable reliability. (15) Spearman's correlation coefficient was calculated to examine the relationship between the severity of illness and ICU length of stay. All statistical analyses were performed using Statistical Package for the Social Sciences (SPSS) software (SPSS) version 13 (Chicago, Illinois, USA), with p<0.05 regarded as statistically significant.
RESULTS

From
August to November 2004, 373 patients were admitted to the ICUs. Of these, 91 patients met the inclusion criteria. Forty-four (48.3%) were patients on the coronary unit, 26 (28.6%) on the anesthesiology ICU, 8 (8.8%) on the general ICU and 13 (14.3%) in the respiratory ICU.
The mean age of patients of the sample was 55.8 years (standard deviation, SD±16). Fifty patients (54.9%) were male. Thirty-nine (42.9%) were admitted from the emergency room. The majority of patients (59.3%) were medical. Most patients had more than one chronic disease, most commonly arterial hypertension and diabetes mellitus.
The causes of admission to the ICU were cardiovascular dysfunction (47.2%) and elective surgery (38.5%). The mean ICU length of stay was 4.3 days (SD±6.6). The mean APACHE II score was 10.2 (SD±4.2). Only three patients (3.3%) died in the ICU. The demographic and clinical characteristics are shown in table 1.
The reliability of the SF-36 was verified in all dimensions through the internal consistency test (Cronbach's alpha coefficient). In six dimensions the value exceeded 0.70. Only the "vitality" and "social functioning" dimensions did not exceed this level, with Cronbach's alpha corresponding to 0.666 and 0.569, respectively (Table 2) .
To compare means between all variables in this study and the SF-36 dimensions, the average scores of the dimensions were calculated, taking into account the total number of participants. The SF-36 scores for the medical and surgical patients were evaluated separately and compared with reference to each of the dimensions. Using the t test for non-related samples, the results did not allow us to draw any conclusions about potential differences in HRQOL between medical and surgical patients ( Table 3) .
The mean APACHE score was 10.2 (SD±4.2). The mean ICU stay was 4.3 days (SD±6.6). The correlation between the severity of illness and the scores of HRQOL dimensions ranged from -0.152 to 0.175, and the correlation between ICU length of stay and the scores of HRQOL dimensions ranged from -0.158 to -0.152, which were not statistically significant (p>0.05).
Regarding conditions when leaving the ICU, 88 (96.7%) of the patients were discharged to wards and three (3.0%) died while staying in the ICU. As the number of deaths was low, we did not explore a potential relationship between HRQOL domains and discharge conditions because of the strong possibility of inaccurate results. 
DISCUSSION
The main goals of this study were to evaluate the pre-admission HRQOL of medical or surgical patients in the ICU, and verify whether there was an association between HRQOL and the other variables often used to evaluate intensive care outcomes, such as the severity of illness and length of ICU stay.
In relation to the reliability of SF-36, the values obtained through the internal consistency test (Cronbach's alpha) confirmed that the instrument is satisfactory when applied to critically ill patients. In six dimensions, the coefficient exceeded 0.70, and the average for all dimensions was 0.799.
The patients participating in our study had an average APACHE II score of 10.2 (SD±4.2), which is lower than the average of between 18 and 22 that was reported in other studies. (11, 16) The patients in this study had a relatively low severity index, most likely due to better clinical conditions. This could also explain the low mortality (3.3%) found in our study, and because the patients were conscious and able to communicate, they were most likely less ill and a positive clinical outcome was more likely.
The length of stay in ICUs varies considerably, depending on how ill the patients are. In Brazil, despite the large variability, the average is approximately 6 days, (17) and in this sample, it was 4.3 days (SD±6.6), possibly because the participants were not severely ill.
The average HRQOL scores in this study are similar to the average reported by patients with chronic obstructive pulmonary disease or systemic arterial hypertension, except for the "general state of health" and "vitality". These were higher in our cohort, and similar to the average of normal American individuals. (15) One study has analyzed the QOL of 199 medical (68.0%) and surgical (32.0%) patients with a mean APACHE II score of 12.5 (SD±0.41). (18) When compared with our results, it is evident that our participants reported lower mean scores in the "rolephysical", "pain", "role-emotional", "mental health" and "social functioning" dimensions. In "physical functioning", the means were similar, but were higher in "vitality" and "general health".
The SF-36 has been used to assess patients admitted to the ICU predominantly for cardiovascular and pulmonary disorders in order to compare the pre-ICU status in the short (1 month after ICU stay) and long term (9 months after ICU stay). The domain scores pre-ICU were: physical functioning 43.5 (SD±31.0), rolephysical 32.0 (SD±43.8), bodily pain 47.6 (SD±36.5), general health 49.6 (SD±20.1), vitality 42.1 (SD±24.3), social functioning 72.1 (SD±29.1), role-emotional 60.3 (SD±46.8) and mental health 58.4 (SD±24.5). (19) These data are very similar to ours. These results suggest that the HRQOL before intensive care is generally poor in the physical health dimensions (physical functioning, role physical, bodily pain, general health and vitality), although in this study the dimensions included in mental health were also lower (scores<60.3).
Another retrospective assessment of quality of life before ICU hospitalization using the SF-36 revealed that patients with acute lung injury reported HRQOL scores that were consistently lower than population norms ("general health" and "vitality" were 56.4, and "role-emotional" was 75.6). In our study, the mean scores in the domains general health were 63.2, vitality 50.6 and role-emotional 54.6. (20) QOL before ICU admission has also been assessed by means of a specific questionnaire for critically ill patients, as applied to 187 patients. Only 28% of patients had a normal QOL, 38% had mild deterioration, 21% had moderate deterioration, 10% had major deterioration and 3% had severe limitation of QOL. The authors found that pre-admission QOL correlates with age and severity of illness, and those who died while staying in the ICU or hospital showed worse QOL scores before being admitted to the ICU. In addition, they comment that pre-admission QOL assessment is important and should be incorporated in clinical practice. (21) In contrast, our findings do not show these outcomes. However, there are limitations to our study, including the small sample size (91 participants) and participants with low APACHE scores that contributed to shorter hospital stays and lower mortality. Generalizing these findings to all ICU admissions may be misleading because our results were limited to a single institution. Despite these limitations the most important aspect of our study was the inclusion of only conscious and communicative patients. This criterion was used based on the premise adopted by experts in the subject, who emphasize the importance of questions being answered by the patients themselves, considering that QOL/ HRQOL assessment entails many subjective concepts. (22) Thus, the possibility of a member of the family or the next of kin answering questions on the patient's behalf if the patient were unable to communicate was not considered. This decision excluded the vast majority of patients and selected those who most likely had less severe illnesses.
This study raised several issues that should be considered in studies examining the HRQOL of critically ill patients or other individuals unable to express themselves verbally or in writing. How can the mainly subjective aspects of HRQOL be measured in a patient who cannot communicate? Would the use of substitutes (proxy responses) be a reliable and valid alternative? If so, could the results be interpreted in the same way? Would they be equivalent, valid and reliable?
Many authors of studies that have examined levels of agreement between patients and their proxies have discussed the role of the substitute or replacement when the patient is unable to respond. The concerns expressed are consistent and justified, as using a substitute in place of the patient breaks the fundamental principle of the concept of QOL, namely the perception of the individual aspects of your own life, and naturally, the individual himself is the only one who can know these. However, most also agree that studies that have excluded people who for some reason were unable to communicate result in erroneous conclusions. (23) (24) (25) Additionally, there are studies that have reported variable levels of agreement between patient and proxy estimates of baseline QOL in ICU survivors. (26, 27) In general, proxies underestimated the patient's quality of life, although the differences were small. (23, 27) In any QOL/HRQOL study involving critically patients in ICUs, the likelihood of excluding a large proportion of patients who are unable to communicate is an unavoidable fact. This should not diminish the importance of QOL before ICU admission as an issue for physicians, nurses and other healthcare professionals involved in the patient's treatment. Being mindful of the expected QOL at discharge can assist in determining the appropriateness and value of additional interventions or further treatment. (21, 20, 27) Thus, alternative means should be explored to assist in this endeavor. It is important to assure the reliability and validity of the instruments used in the study of critically ill patients or their proxies (usually relatives), as well as strategies that assure reliable outcomes. Larger studies should be conducted that take these considerations into account.
CONCLUSION
The SF-36 questionnaire was found to be internally consistent and reliable in six dimensions for critically ill patients. The average scores of the HRQOL dimensions prior to admission varied from 32.4 (role-physical) to 63.2 (general health). These results suggest that the HRQOL of patients in our study sample before ICU admission is relatively low in all dimensions because 100 is the maximum. However, the pre-admission HRQOL of patients was weakly correlated with the severity of illness and length of stay in the ICU. These findings can be explained by limitations in our study's sample size and design; however, the reliability data suggest that the SF-36 is a powerful tool to evaluate the HRQOL of ICU patients.
RESUMO
Objetivo: Avaliar a confiabilidade do SF-36 para pacientes graves no período anterior à admissão em unidade de terapia intensiva e mensurar a qualidade de vida relacionada à saúde prévia e sua relação com a gravidade da doença e o tempo de permanência em unidade de terapia intensiva.
Métodos: Estudo de coorte prospectivo realizado em unidades de terapia intensiva de um hospital escola público. Foram entrevistados 91 pacientes comunicativos e orientados nas primeiras 72 horas de admissão nas unidades de terapia intensiva durante 3 meses. O escore APACHE II foi utilizado para avaliar a gravidade da doença e o questionário SF-36 para avaliar a qualidade de vida relacionada à saúde.
Resultados: A confiabilidade do SF-36 foi avaliada em todas as dimensões por meio do coeficiente alfa de Cronbach. Em seis, de oito dimensões, o valor excedeu 0,70. As médias dos escores do SF-36 para pacientes críticos referentes ao período anterior à admissão em unidades de terapia intensiva foram: 57,8 para capacidade funcional; 32,4 para aspectos físicos; 53,0 para dor; 63,2 para estado geral de saúde; 50,6 para vitalidade; 56,2 para aspectos sociais; 54,6 para aspectos emocionais e 60,3 para saú-de mental. As correlações entre gravidade da doença, tempo de permanência e escores da qualidade de vida relacionada à saú-de foram muito baixas, variando de -0,152 a 0,175 e -0,158 a 0,152, respectivamente.
Conclusão 
